Perindopril increases the swallowing reflex by inhibiting substance P degradation and tyrosine hydroxylase activation in a rat model of dysphagia.
Patients with hypertension have a high risk of ischemic stroke and subsequent stroke-associated pneumonia. Stroke-associated pneumonia is most likely to develop in patients with dysphagia. The present study was designed to compare the ameliorative effects of different treatments in rat model of dysphagia. Spontaneously hypertensive rats were treated with bilateral common carotid artery occlusion (BCAO) to induce chronic cerebral hypoperfusion causing disorders of the swallowing reflex. Angiotensin-converting enzyme (ACE) inhibitors (perindopril, imidapril and enalapril), an angiotensin II type 1-receptor blocker (losartan), a vasodilator (hydralazine) and an indirect dopamine agonist (amantadine) were dissolved in drinking water and administered to the rats for six weeks. The blood pressure, the swallowing reflex under anesthesia, the substance P content in the striatum and the tyrosine hydroxylase (TH) expression in the substantial nigra were measured. Compared to the vehicle control, the decrease in the swallowing reflex induced by BCAO was attenuated significantly by enalapril, imidapril and perindopril, but only slightly by losartan. Hydralazine had no effect on the swallowing reflex. Amantadine significantly attenuated the decreased swallowing reflex but increased the blood pressure. Cerebral hypoperfusion for six weeks decreased the TH expression and substance P level. Perindopril improved both the TH expressions and substance P level, but imidapril, enalapril and amantadine only improved the substance P level. The present findings indicate that perindopril could be useful for preventing dysphagia in the chronic stage of stroke by attenuating the decrease in TH expression and the decrease in the substance P level.